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Outline	  

•  Examine	  back	  trajectories	  from	  100	  (200)	  mb	  
•  Where	  is	  the	  BL	  source	  for	  air	  in	  the	  Guam	  
deployment	  region?	  

•  Which	  staMsMcs	  are	  robust?	  



Results	  from	  SEAC4RS	  Study	  
AnM-‐cyclone	  parcel	  density	  

200	  mb	  

100	  mb	  

FracMon	  of	  anMcyclone	  parcels	  (%)	  
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Source	  Sub-‐Regions	  in	  the	  Greater	  SEAC4RS	  Area	  

Greater SEAC4RS region (15S-45N  30-150E)     Aug 2011
MERRA PS
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Pressure (mb)

    500     583     666     750     833     916    1000

Box	  1	   Box	  2	  

August	  2011	  mean	  surface	  pressure	  

Region	   Box	   Land/Ocean	   Surface	  Pressure	  

Tibetan	  plateau	   1	   Land	   Ps	  ≤	  750	  mb	  

India/SE	  Asia	   1	   Land	   Ps	  >	  750	  mb	  

E.	  China/Philippines	   2	   Land	   all	  

Indian	  Ocean	   1	   Ocean	   all	  

W.	  Pacific	   2	   Ocean	   all	  



BL	  source	  contribuMons	  by	  region	  
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Normalized	  contribuMons	  tell	  a	  consistent	  story	  –	  
	  	  	  	  	  	  	  despite	  large	  differences	  in	  total	  BL	  contribuMon	  

Discrepancies	  for	  200	  mb	  results	  are	  largely	  resolved	  	  
	  	  	  	  	  	  	  	  via	  verMcal	  velocity	  adjustments	  



Normalized	  Age	  of	  Air	  Spectra	  
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(b) GFS

Sea03P200GFS

0.0 0.2 0.4 0.6 0.8 1.0
0.0

0.2

0.4

0.6

0.8

1.0

Tibetan Plateau India Indian Ocean West Pacific

0 5 10 15 20 25 30
0.00

0.02

0.04

0.06

0.08

Time (days)

(c) MERRA
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(e) MERRA with omega adjustment
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(d) MERRA with ECMWF omega

Sea03P200-W02HiRes
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(f) ECWMF at MERRA resolution
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200	  mb	  

MERRA	  

ECMWF	  

Boundary	  layer	  sources	   New	  air	  concentraMon	  

Amplitudes	  are	  in	  beber	  agreement	  than	  for	  SEAC4RS	  study	  

SpaMal	  paberns	  do	  not	  agree	  quite	  as	  well	  

BL sources ATTREX01: P-200 2011
Maximum value:  0.458 encounters per degree^2 per 1000
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New air ATTREX01: P-200 2011
Maximum value  66.6%
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BL sources ATTREX01: P-200 ECMWF
Maximum value:  0.438 encounters per degree^2 per 1000
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New air ATTREX01: P-200 ECMWF
Maximum value  77.9%
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100	  mb	  

MERRA	  

ECMWF	  

Boundary	  layer	  sources	   New	  air	  concentraMon	  
BL sources ATTREX01: P-100 2011
Maximum value:  0.300 encounters per degree^2 per 1000
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New air ATTREX01: P-100 2011
Maximum value  35.9%
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BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.704 encounters per degree^2 per 1000
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New air ATTREX01: P-100 ECMWF
Maximum value  68.8%
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Interannual	  variaMons	  for	  MERRA	  trajectories	  iniMated	  
at	  100	  mb	  

2010	  
Mild	  El	  Nino	  

2011	  
Mild	  La	  Nina	  

2012	  
Neutral	  

BL sources ATTREX01: P-100 2011
Maximum value:  0.300 encounters per degree^2 per 1000
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New air ATTREX01: P-100 2011
Maximum value  35.9%
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BL sources ATTREX01: P-100 2010
Maximum value:  0.348 encounters per degree^2 per 1000
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New air ATTREX01: P-100 2010
Maximum value  60.8%
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BL sources ATTREX01: P-100 2012
Maximum value:  0.410 encounters per degree^2 per 1000
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New air ATTREX01: P-100 2012
Maximum value  63.7%
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Regional	  contribuMons	  
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SpaMal	  paberns	  for	  regional	  ContribuMons	  
ECMWF	  trajectories	  iniMated	  at	  100	  mb	  

NW	  Pacific	  

SW	  Pacific	  

Indonesian	  
Seas	  

BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.704 encounters per degree^2 per 1000
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BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.204 encounters per degree^2 per 1000
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New air ATTREX01: P-100 ECMWF
Maximum value  20.8%
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New air ATTREX01: P-100 ECMWF
Maximum value  32.3%
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BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.181 encounters per degree^2 per 1000
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New air ATTREX01: P-100 ECMWF
Maximum value  26.0%
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SpaMal	  paberns	  for	  regional	  ContribuMons	  
ECMWF	  trajectories	  iniMated	  at	  100	  mb	  

Indian	  Ocean	  

Australia	  

MariMme	  
ConMnent	  

BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.170 encounters per degree^2 per 1000
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BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.055 encounters per degree^2 per 1000
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New air ATTREX01: P-100 ECMWF
Maximum value   7.6%
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New air ATTREX01: P-100 ECMWF
Maximum value  14.2%
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BL sources ATTREX01: P-100 ECMWF
Maximum value:  0.154 encounters per degree^2 per 1000
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New air ATTREX01: P-100 ECMWF
Maximum value   6.8%
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SD-‐CAM	  simulaMons	  
courtesy	  of	  C.	  Bardeen	  

•  NCAR	  CAM	  with	  specified	  dynamics	  	  
–  relaxaMon	  to	  GEOS5	  temperature,	  horizontal	  winds,	  some	  surface	  fluxes	  
–  RelaxaMon	  Mme	  scale	  ≈	  2	  d	  

•  Tracers	  released	  into	  surface	  layer	  –	  maintaining	  constant	  mass	  
mixing	  raMo	  

•  Release	  a	  different	  tracer	  every	  day	  for	  each	  region	  



Max value =    6.054e+04
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Max value =    4.665e+04
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Max value =    5.776e+04
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Model	  comparison	  
ECMWF	  trajectories	  iniMated	  at	  100	  mb	  v.	  SD-‐CAM	  

NW	  Pacific	  

SW	  Pacific	  

Indonesian	  
Seas	  

New air ATTREX01: P-100 ECMWF
Maximum value  20.8%
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New air ATTREX01: P-100 ECMWF
Maximum value  32.3%
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New air ATTREX01: P-100 ECMWF
Maximum value  26.0%
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Max value =    5.530e+04
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Max value =    2.194e+04
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Max value =    3.591e+04
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Model	  comparison	  
ECMWF	  trajectories	  iniMated	  at	  100	  mb	  v.	  SD-‐CAM	  

Indian	  Ocean	  

Australia	  

MariMme	  
ConMnent	  

New air ATTREX01: P-100 ECMWF
Maximum value   7.6%
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New air ATTREX01: P-100 ECMWF
Maximum value  14.2%
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New air ATTREX01: P-100 ECMWF
Maximum value   6.8%
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